Oxidative metabolism of 4-aminobutyrate by rat brain mitochondria: inhibition by branched-chain fatty acid.
The oxidation of 4-aminobutyric acid (GABA) by nonsynaptosomal mitochondria isolated from rat forebrain and the inhibition of this metabolism by the branched-chain fatty acids 2-methyl-2-ethyl caproate (MEC) and 2.2-dimethyl valerate (DMV) were studied. The rate of GABA oxidation, as measured by O2 uptake, was determined in medium containing either 5 or 100 mM-[K+]. The apparent Km for GABA was 1.16 +/- 0.19 mM and the Vmax in state 3 was 23.8 +/- 5.5 ng-atoms O2 x min-1 x mg protein-1 in 5 m M-[K+]. In a medium with 100 mM-[K+] the apparent Km was 1.11 +/- 0.17 mM and Vmax was 47.4 +/- 5.7 ng-atoms O2 x min-1 x mg protein-1. The Ki for MEC was determined to be 0.58 +/- 0.24 or 0.32 +/- 0.08 mM, in 5 or 100 mM-[K+], respectively. For DMV, the Ki was 0.28 +/- 0.05 or 0.34 +/- 0.06 mM, in 5 or 100 mM-[K+] medium, respectively. The O2 uptake of the mitochondria in the presence of GABA was coupled to the formation of glutamate and aspartate; the ratio of oxygen uptake to the rate of amino acid formation was close to the theoretical value of 3. Neither the [K+] nor any of the above inhibitors had any effect on this ratio. The metabolism of exogenous succinic semialdehyde (SSA) by these same mitochondria was also examined. The Vmax for utilization of oxygen in the presence of SSA was much greater than that found with exogenously added GABA, indicating that the capacity for GABA oxidation by these mitochondria is not limited by SSA dehydrogenase. In addition, the branched-chain fatty acids did not inhibit the metabolism of exogenously added SSA. Thus, the inhibitors examined apparently act by competitively inhibiting the GABA transaminase system of the mitochondria.